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Description

[0001] The presentinvention relatestoanovel process
for the preparation of an oral delivery device for a phar-
maceutically active agent. In particular, the invention re-
lates to a process for the preparation of an oral delivery
device comprising a core which contains the active agent,
having a coating with one or more openings leading to
such a core. The invention also relates to novel oral de-
livery devices obtainable by the process of this invention.
[0002] The coating of tablet cores comprising an active
agent, for example to prepare a pharmaceutical tablet
for oral administration, is well established practice. The
common reasons for so doing include: improved product
mechanical integrity; improved stability to the surround-
ing environment (particularly air, moisture and light); a
means of modifying the release rate of the active agent;
and in order to achieve distinctive or improved aesthetic
characteristics. Processes for coating are also well es-
tablished in the art.

[0003] Of the factors described above, the use of a
coating to control the rate of release of an active agent
has received considerable attention and, indeed, many
different devices have been developed for such a pur-
pose. Some of the devices utilised are discussed in US-
A-5,004,614. This patent describes a controlled release
device with an impermeable coating having an orifice for
release of drug when the device has been orally admin-
istered and is immersed in an aqueous medium such as
gastro-intestinal fluid. Such devices are prepared either
according to pressure coating or dip coating methods
and the orifice is formed by removing sections of the
formed coating with laser or mechanical drilling tech-
niques.

[0004] It is an object of this invention to provide an al-
ternative process for the preparation of devices of the
above described type. It is a particular object of this in-
vention to provide an improved process for the manufac-
ture of devices of the type disclosed in US-A-5,004,614.
It is also an object of the invention to provide novel con-
structions of devices of this general type. Other objects
and advantages of the invention will become apparent
from the following description.

[0005] The present invention therefore provides, in a
first aspect, a process for the preparation of a delivery
device comprising a core which includes a pharmaceu-
tically active agent covered by an outer coating which
includes one or more openings communicating from the
exterior of the device to the core characterised in that the
outer coating is applied by injection moulding said coating
around said core and that the mould has a cavity in which
the tablet core may be located with a space around the
said core to define the required shape and dimensions
of the coating with one or more internal member extend-
ing from the interior surface of the mould cavity (3) to
abut the said core and to define the shape and position
of the said one or more opening (8).

[0006] A process for making a device according to this
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invention may, for example, comprise the steps of:

providing, if necessary preparing, the core of the de-
vice comprising a pharmaceutically active agent;
locating said core within a mould cavity surrounding
the core, said mould cavity defining the required di-
mensions of the outer coating and preferably also
defining the required position, shape and dimen-
sions of the one or more openings;

injecting a fluid mouldable material into said mould
cavity;

allowing the material to set to thereby form the outer
coating;

separating the formed device from the mould cavity.

[0007] The core may be prepared by compressing suit-
able ingredients for the core to form a compacted mass
which comprises the core of the device (also referred to
herein as "tablet core"). This may be prepared using con-
ventional tablet excipients and formulation compression
methods. Thus, the core would typically comprise the
active agent or agents along with excipients that impart
satisfactory processing and compression characteristics
such as diluents, binders and lubricants. Additional ex-
cipients that may form part of the core of the device in-
clude disintegrants, flavourants, colorants and release
modifying agents. Typically the active agent and excipi-
ents are thoroughly mixed prior to compression into a
solid core. The core of the device can be formed by con-
ventional tablet-forming processes such as wet granula-
tion methods, dry granulation methods or by direct com-
pression. The core can be produced according to any
desired pre-selected shape such as bi-convex, hemi-
spherical, near hemi-spherical, round, oval, generally el-
lipsoidal, oblong, generally cylindrical or polyhedral, e.g.
a triangular prism shape.

[0008] A preferred shape of core is one which is gen-
erally of cylindrical shape having two opposite facing gen-
erally convex circular end faces. Such convex end faces
may be of a generally part-spherical domed convex
shape, or generally conical or frustro conical. Another
preferred shape of core is a convex or of a bi-convex
shape comprising two opposite-facing domed surfaces
which are generally circular or elliptical in plan.

[0009] The term "near hemi-spherical" is intended to
be construed in the manner described in US-A-
5,004,614. The term "cylindrical" is intended to include
both true cylindrical shapes and distorted cylindrical
shapes. Preferably the core is formulated into a bi-convex
shape, e.g. having two domed opposite surfaces. If the
core has corners, e.g. corners between cylindrical side
surfaces and convex end surfaces, a rounded corner ra-
dius of ca. 1 mm is preferred to assist flow of the fluid
coating material during injection.

[0010] The core could be produced in a multi-layered
(e.g. bi- or tri- layered) form.

[0011] Thedelivery device of the invention is most suit-
able as an oral delivery device, as it can conveniently be
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made in the shape and size of a pharmaceutical tablet,
well known to those acquainted with pharmaceutical
technology. The core can comprise active agents which
are suitable for use in a wide range of therapies, partic-
ularly for oral delivery, and include those listed US-A-
5,004,614. The quantity of active agent present within
the core is a matter to be determined based upon typical
pharmaceutical considerations, e.g. known dosages for
the active materials contained therein, and is not limited
by the process of this invention or the structure of the
delivery devices formed thereby.

[0012] It will be appreciated that to carry out the proc-
ess of this invention, the tablet core must be accurately
located within the mould cavity to thereby achieve a pre-
cisely defined thickness of coating and/or positioning of
the one or more opening. Preferably the tablet core is
located via robotic means.

[0013] The core of the device is coated with a suitable
material by an injection moulding process. Injection
moulding generally involves the injection of amolten ther-
moplastic, fluid-like material, often a fluid polymer under
pressure and usually at an elevated temperature, into a
precisely made die cavity in a mould block. Upon cooling,
typically to ambient temperature, the fluid material solid-
ifies to form a solid product reproducing the internal
shape of the cavity. Alternatively the injection moulding
process may use a thermosetting fluid-like material, for
example injecting the materialin afluid state into a heated
mould, where the heat acts upon the thermosetting ma-
terial to solidify it. Silicone materials are known thermo-
setting materials. Such moulding techniques are well
known in the art of manufacture of small plastic material
components. Typical injection moulding apparatus com-
prise a polymer feed system, consisting of a polymer res-
ervoir, e.g. a hopper of polymer pellets or granules, a
heater and a screw pump that forces the fluid polymer
down an injection port towards the mould.

[0014] Theinjection moulding process of this invention
can be carried out on a standard injection moulder, e.g.
of a hot or cold runner type. A hot runner system is pre-
ferred, and although valve gates could be used to elim-
inate the gate pip, in practice the very small residual gate
pip left by conventional hot runner machines is likely to
be insignificant. Such apparatus is capable of operating
over a wide range of temperatures and pressures. It will
be appreciated however, that a principal factor affecting
the utility of this invention is the capability of the tablet
core to withstand the rigours of injection moulding con-
ditions. For example many pharmaceutically active
agents are complex organic compounds which are sus-
ceptible to thermal degradation at elevated tempera-
tures, which may be exacerbated by simultaneous appli-
cation of high pressure. Therefore it is preferred to use
temperatures for the injection moulding process which
are considered to minimise or ideally avoid any thermal
degradation for the active agent in question. For many
such agents suitable processing conditions to achieve
this are specified in the literature. For these reasons, it
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is believed that typical operational conditions would be
between temperatures of 25 - 300°C, more typically 50
- 250°C and especially 50 - 150°C. Preferably the injec-
tion moulding pressure should be less than 6000psi (ca.
400-450 kg/cm?2) to avoid damage to a tablet core within
the mould cavity, typically pressures of 200 to 1000 psi
(ca. 14-70 kg/cm?2), more typically 400 to 600 psi (ca.
30-45 kg/cm?2) have been found suitable. Conversely the
tablet core should be made of materials and using suit-
able conditions that the core can withstand such pres-
sures within the mould without breaking or crumbling.
[0015] The material of the outer coating may be any
material which blocks (either permanently of for a suitable
time period) exposure of the core to an environmental
fluid, e.g. a gastro-intestinal fluid, and is not removed by
dissolution or otherwise disrupted before a predeter-
mined duration for controlled, delayed or sustained re-
lease of the active material in the core has occurred. Al-
ternatively, the coating material may be selected be-
cause of aesthetic considerations. Any pharmaceutically
acceptable fluid mouldable material which exhibits ther-
moplastic properties can be used as an outer coating for
the tablet core, and suitable materials include thermo-
plastic organic polymers. Those skilled in the art of injec-
tion moulding characterise the flow properties of poly-
meric materials according to amelt flow index which rang-
es from 1 g/10min (very poor flow) to 50 g/10min (very
high flow). It has been found that materials that exhibit a
melt flow index in the range of 15 - 30 g/10min are par-
ticularly suitable for use in this invention. Representative
materials and their blends suitable for use as a coating
material in this invention include those listed in US-A-
5,004,614. Preferred coating materials include the
polymethacrylate copolymers, natural waxes and lipids,
and biodegradable polymers in general. Other suitable
polymer materials include polyvinyl acetates, such as the
40 and 20 grades thereof, cellulose acetate, butyrate and
phthalate, EVA (ethylene vinyl acetate) or HPC (hydrox-
ypropyl cellulose), silicones, or copolymers of methacryl-
ic acid, methylmethacrylate, and methyl acrylate, such
as that known as 4135F, available from R6hm polymers,
or a blend based on 4135F. 4135F comprises a meth-
acrylic acid, methylmethacrylate, methyl acrylate copol-
ymer in a typical ratio 25:65:10 with a dissolution thresh-
old of pH greater than 7.2.

[0016] Accordingly in a further aspect, the present in-
vention provides a device adapted for oral delivery of a
pharmaceutically active agent, when made by a process
as described herein. Typically such a device comprises
a core which includes a pharmaceutically active agent
covered by an outer coating which includes one or more
openings communicating from the exterior of the device
to the core characterised in that the outer coating is a
polymeric material exhibiting a melt flow index which
ranges from 1 g/10min (very poor flow) to 50 g/10min
(very high flow), especially that exhibits a melt flow index
in the range of 15 - 30 g/10min, applied by injection
moulding said coating around said core.
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[0017] Thethickness ofthe outer coating can be readily
adapted. For devices such as those described in US-A-
5,004,614 it is important that, for materials that do exhibit
a certain degree of permeability to environmental fluids,
that the coating is applied at such a thickness to prevent
exposure to the core before the desired duration of the
controlled release has passed. For immediate release
devices a considerably thinner coating could be utilised
or a coating applied which is designed to dissolve in gas-
tro-intestinal fluid. It is believed that a suitable coating
thickness that can be achieved by this process of this
invention is the range of 0.1mm to 2mm, preferably in
the range 0.2 to 0.8 mm, more preferably in the range
0.1 to 0.6mm Typically tablet cores may be made with a
tolerance of = 0.025mm on a cylindrical diameter, and
* 0.1 mm on a cylindrical height. Typically there might
be variation of less than 0.03 mm in an injection mould
cavity, and these figuresindicate typical tolerance ranges
for the thickness of the coating achievable by the process
of this invention. An important factor to consider is the
melt flow index of the thermoplastic polymer. Thus, to
obtain the thinnest coating section it will be necessary to
use a polymer with a high melt flow characteristics. Even
small thickness variations can have significant effects on
melt flow, and as a coating thickness of nominally 0.6 -
0.4 mm appears to be optimum from the point of view of
the moulding process, although pharmaceutical require-
ments of the delivery device might require other thick-
nesses.

[0018] A mould suitable for use in the process of this
invention has a cavity in which the tablet core may be
located with a space around the said core to define the
required shape and dimensions of the coating, with one
or more internal member extending from the interior sur-
face of the mould cavity to abut the said core and to define
the shape and position of the said one or more opening.
Typically the mould willincorporate plural cavities to max-
imise the production rate of the process, as is standard
practice in the injection moulding art. Typically the mould
might include 16 cavities. The internal members define
the openings of the device. Such internal members are
preferably designed without any overhang between them
and the interior surface of the mould cavity, so that they
can be easily separated from the device produced therein
without any damage occurring to the coating. These in-
ternal members may also serve to hold the core in place
as the fluid coating material is injected into the mould
cavity.

[0019] In a preferred construction of mould, one or
more internal member is resiliently mounted, e.g.
spring-mounted, so as to be able to move reciprocally
resiliently inward and outward relative to the mould cav-
ity. By this construction such a resilient internal member
can apply a resilient pressure to a core when enclosed
in the mould cavity to help to hold the core in place within
the mould cavity. Also the ability of such a member to
move slightly when it contacts a tablet core on closing
the mould can help to relieve any pressures on the core
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which might tend to break the core, and can help the
internal member to accommodate to variations in the size
between tablet cores. Preferably the resilient mounting
of such an internal member should be such as to apply
aresilient pressure of up to 200psi (ca. 14 kg/cm?) to the
tablet core, or conversely to be resiliently moveable un-
der such a pressure applied thereto.

[0020] Itis also preferred to provide an internal mem-
ber with a vacuum conduit passing therethrough to the
outside of the mould, by which reduced pressure may be
applied to a tablet core in contact with the member to
assist in retaining the core in place in the mould. Suitably
the vacuum conduit may pass through a resiliently
mounted internal member as described above. Such a
vacuum conduit may be useful both in moulds which
close along a horizontal axis such that the reduced pres-
sure prevents the cores from falling out of the cavity, and
also moulds which close along a vertical axis so that the
reduced pressure supplements gravity in holding the core
in place.

[0021] Normally an injection mould has one fixed part
and a second moving part which moves into contact with
the fixed part to close the mould. Suitably the resilient
member and any vacuum conduit could be on this fixed
part.

[0022] Foruse with amould as described above having
an internal member itis preferred to provide the core with
at least one small seating indentation of a shape gener-
ally corresponding to the part of the member that contacts
the core, and so positioned on the core that when the
mould encloses a tablet core, the member seats in the
indentation. This can help to positively locate the core in
the mould cavity and to secure the core in place in the
mould cavity. In the above-described bi-convex core
such an indentation may be located on one or both of the
convex surfaces, e.g. the convex end surfaces of the
generally cylindrical core. Such an indentation may need
to be at most 1.5 mm deep, and preferably for example
may need to be only ca. 0.005 cm deep. Suitably such
an indentation is tapered to be narrowest at its bottom,
e.g. having a frustro-conical profile. The core may also
be provided with one or more, preferably at least three
small seating projections e.g. ribs, to engage with the
inner surface of the mould cavity, e.g. with corresponding
concavities therein, to assist in locating the core within
the mould cavity. Such projections may be shaped to
make only a point contact with the mould cavity so as to
avoid resulting in the formation of any corresponding
opening through the coating.

[0023] Generally the mould cavity is made in a mul-
ti-part, preferably a two part mould construction, which
close together with great precision, where each part de-
fines a respective part of the mould cavity. When assem-
bled together the two mould parts define an internal cavity
i.e. such that, on closure, a cavity around the tablet core
is defined which corresponds to the required dimensions
of the coating. Such a construction further allows the
mould cavity to be opened to allow the formed device to
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be separated from the mould. Moulds of this general type
for use in injection moulding processes are well known
in the art. The one or more internal members can be
located at any suitable position on the inner wall surface
of the mould cavity and are preferably made integral with
the mould. Where a multi-part construction is utilised the
internal members may be located upon one or more
mould parts. The parts of such a multi-part mould may
close horizontally, i.e. along a horizontal axis, or vertical-
ly, i.e. along a vertical axis. A horizontally closing mould
is preferred.

[0024] The mould may also incorporate one or more
pairs of retractable side cores which can move together
to grip a tablet core when the core has been located in
a part of the mould, to help to hold the core in place until
the mould is fully closed. Such side cores may be partic-
ularly useful in a horizontally closing mould.

[0025] A typical process of the invention may involve
the steps (1) loading tablet cores into a feeder, e.g. a
vibratory bowl feeder, for discharge onto one or more
conveyor, from which the tablet cores can be collected
in the alignment required for picking up by a robot
equipped with suction grippers, (2) the robot placing the
tablet cores onto a register station to accurately position
them in the spatial arrangement required for insertion
into the mould cavities, (3) a robot picking up the tablet
cores and inserting them into the mould cavities, (4) per-
forming the injection of coating material, (5) if a vertically
closing mould is used, removing the completed devices
from the mould cavities using a robot. Step (2) might be
eliminated, e.g. by designing a collection device at the
end of the conveyor with sufficient accuracy that subse-
quent alignment on a register is not required. Steps (3)
and (4) might be combined by designing a robot with two
sets of grippers, one to hold the tablet cores and one to
hold the completed articles, so whilst the mould is open
the gripper head could extract the completed devices,
index sideways, and place new tablet cores into the cav-
ities.

[0026] The invention also provides, in a further aspect,
a die or mould suitable for use in the moulding process,
which has a cavity in which a tablet core may be located
and being of dimensions such as to leave a space around
the said core to define the required shape and dimen-
sions of the coating, with one or more internal members
extending from the interior surface of the mould cavity to
abut the said core.

[0027] It will be appreciated that the required shape,
size, number of openings and the geometric arrangement
of openings required for the device can be readily
achieved by a suitable arrangement of the shape, size,
number and relative positions of the internal members(s)
on the mould or mould part. Any single opening can be
as fine as 0.1um and up to as large as a face of the tablet
core e.g. 10mm. Typical openings would be in the range
0.5mm - 4mm. Preferably, the opening(s) of the device
will comprise about 10 - 60 % of the total face area of the
device. The opening may have any convenient shape,
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but is preferably rounded, e.g. substantially circular or
elliptical.

[0028] For example, in one embodiment the device
may comprise a core which is generally of cylindrical
shape having two opposite facing substantially circular
end faces or of a bi-convex shape comprising two oppo-
site-facing domed surfaces which are generally circular
or elliptical in plan, covered with an outer coating which
generally conforms to the outer shape of the core, the
coating having two opposite facing openings therein
communicating with substantially the centre of each of
said respectively substantially circular or domed surfac-
es.

[0029] The injection moulding process of this invention
can be used to produce a device which can be used for
immediate, delayed or sustained release, for example to
achieve release of the active agent at a pre-determined
part of the gastro-intestinal tract. Those skilled in the art,
when considering the release profile of a device contain-
ing an active agent, would consider factors such as drug
solubility, the surface area and number of openings, coat-
ing thickness and the tablet core formulation properties.
It will be appreciated that such variations in device can
be readily accommodated by the process of this inven-
tion.

[0030] This process differs from known methods inter
alia in that the coating is applied to create the device in
asingle operationi.e. no further processing of the coating
is required such as mechanical drilling of the coat to ex-
pose the core. It permits an improved method of produc-
ing devices with a varying number, size and shape of
openings. Moreover, the accuracy of opening size is
more reproducible. Itis believed that this process is more
robust and simpler to operate than known methods and
is particularly suitable for mass production of such de-
vices.

[0031] The invention will now be described by way of
example only with reference to the accompanying draw-
ings.

Figs. 1 to 3 schematically shows sequential stages
in the use of the process to make a device in accord-
ance with this invention.

Figs. 4 and 5 show a device as made using the proc-
ess of this invention.

Fig. 6 shows a preferred injection mould for the proc-
ess of the invention.

Fig. 7 shows a preferred shape of tablet core.

[0032] With respect to Figs.1 to 3, a tablet core 1 is
shown within a mould overall 2, made in two mating
halves 2A and 2B. The core 1 is of a generally cylindrical
shape having two opposite facing substantially circular
end faces and cylindrical side walls, and Fig. 1 shows
this cylindrical core in longitudinal section. The mould
defines a cavity 3 which defines the shape of the coating
to be applied to the tablet core, each of the two halves
2A and 2B defines a part cavity so that when the two
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halves 2A and 2B are put together the entire cavity 3 is
defined. The cavity 3 conforms closely to the shape and
dimensions of the core 1, but leaves a gap around the
core 1 which subsequently defines the thickness of the
coating to be formed therein.

[0033] Extendingfromthe innerwall of the mould cavity
3 are internal members being projections 4 integrally
formed with the mould parts 2A and 2B. These projec-
tions 4 abut against the core 1 when this is within the
mould cavity 3, and serve both to hold the core in place
within the cavity, preventing the core from being dis-
lodged when coating material is injected into the cavity,
and to define the size, shape and position of the openings
to be formed in the coating. These projections 4 are
shaped without any overhang between them and the in-
ner wall of the mould cavity, to allow the projections to
be removed from the subsequently formed coating with-
outdamaging the coating. Suitably the projections 4 may
taper, being narrowest at the end remote from the inner
wall of the mould cavity.

[0034] In Fig. 1 the mould 2 is shown in an open con-
figuration, with a fixed mould part 2A lowermost, and the
tablet core 1 resting on the projection. In Fig 2 the mould
2 has been closed, so that the projection 4 of the upper
mould part 2B has come into contact with tablet core 1.
[0035] In Fig. 3 a molten coating material 6 has been
injected into the cavity 3 via injection port 5 positioned at
a convenient point on the fixed part 2A of the mould 2 .
Following cooling the two mould parts 2A and 2B are
opened and the formed device 7 is ejected.

[0036] The device 7 is shown in cross section and a
plan view respectively in Figs. 4 and 5, and comprises
the core 1, enclosed by the coating 6, through which ex-
tend the two openings 8 corresponding to the respective
positions of the two projections 4.

[0037] In Fig. 6 a preferred construction of mould 20
is shown in cross section. This has two parts 20A, 20B
corresponding to those 2A, 2B of mould 2. These parts
2A, 2B have internal projections 24A, 24B corresponding
to those 4 of mould 2. Each projection 24A, 24B is of a
frustro conical shape, widest at its base where it meets
the inner surface of the mould cavity 23. The projection
24A in the fixed part 20A is resiliently reciprocally move-
able in the direction of the arrows, under the biasing ac-
tion of a spring (not shown) bearing upon its end 24C
outside the mould part 20A, and the projection 24A is
slideably mounted in a guide channel 25 passing through
the mould part 20A (the clearance in the channel 25 be-
tween the part 24A and the mould part 20A is exagger-
ated for clarity). The resilient mounting of the projection
24A is such as to move under a downward pressure of
ca. 200 psi from a tablet core (not shown) bearing ther-
eon. Passing through projection 24A is a vacuum conduit
26, via which a partial vacuum can be applied to such a
tablet core resting on projection 24A downwards. There
is an injection gate 27 in the lower fixed mould part 24A
for injection of fluid coating material.

[0038] Referringto Fig. 7 a preferred tablet core shape

10

15

20

25

30

35

40

45

50

55

71 is shown in plan (Fig. 7A) and in side view (Fig. 7B).
The shape is generally cylindrical, with a cylindrical part
72 having spherically domed convex end faces 73, 74.
In each face 73, 74 is an indentation 75, 76 of a profile
each matching the convex frustro-conical profile of the
projections 24A, 24B of the mould 20. The slope of the
conical sides of these indentations is ca 35° relative to
the longitudinal cylindrical axis of the core 71. The diam-
eter of the outer rim of each indentation 75, 76 is ca.
70-75% of the overall diameter of the cylindrical shape,
and the depth in the longitudinal direction is ca. 0.4 mm.

Example 1

[0039] The following tablet cores were formed by con-
ventional means by mixing together the active ingredi-
ents with excipients and compressing to form the tablet
core. These examples are intended to be by way of illus-
tration rather than limitation.

[0040] Tablet core a) represents a core that is suitable
for use in an immediate release formulation which con-
sists of 10% active ingredient, 60% microcrystalline cel-
lulose, 24% lactose, 5% starch glycolate (disintegrant)
and 1% magnesium stearate (lubricant).

[0041] Tablet b) represents a core that is suitable for
use in a controlled release formulation which consists of
10% active ingredient, 40% hydroxypropylmethyl cellu-
lose (HPMC), 24% lactose, 20% microcrystalline cellu-
lose, 5% starch glycolate and 1% magnesium stearate.
[0042] The coating material used was a low density
polyethylene produced by Exxon Chemical. The grade
was LD600BA natural. This material demonstrates a
wide range of processing temperatures (160 to 240°C)
and has a melt flow index of 20.5 g/10min. Operating
conditions utilised were 150°C and pressure of 400psi.

[0043] Theinjection mouldingmachineusedwasa35T
Arburg.
[0044] The tablet cores shown in Figs 1 to 5 and 7

typically had a diameter of 8mm. The coating had a thick-
ness, as defined by the gap in the cavity between the
core and the inner wall of the cavity of ca. 0.5mm. The
openings 7 in the coating were typically circular in shape
having a diameter of 1mm, or ca. 6 mm using the core
shape shown in Fig. 7.

[0045] It has been found that these injection moulding
operating conditions did not have an adverse effect on
the tablet core i.e. mechanical integrity was maintained.

Claims

1. A process for the preparation of a device (7) com-
prising a core (1) which includes a pharmaceutically
active agent covered by an outer coating (6) which
includes one or more opening (8) communicating
from the exterior of the device (7) to the core (1)
characterised in that the outer coating (6) is applied
by injection moulding said coating (6) around said
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core (1) and that the mould has a cavity (3) in which
the tablet core (1) may be located with a space
around the said core (1) to define the required shape
and dimensions of the coating (6), with one or more
internal member (4) extending from the interior sur-
face of the mould cavity (3) to abut the said core (1)
and to define the shape and position of the said one
or more opening (8).

A process according to claim 1 characterised by;
injecting a fluid mouldable material into said mould
cavity (3); allowing the material to set to thereby form
the outer coating (6); separating the formed device
(7) from the mould cavity (3).

A process according to claim 1 or 2 characterised
in that a moulding pressure less than 400-450
kg/cm?2 is used.

Aprocess according to claims 1 to 34 characterised
in that one or more internal member (4) is resiliently
mounted so as to be able to move reciprocally resil-
iently inward and outward relative to the mould cavity

3).

A process according to claim 4 characterised in
that the resilient mounting of the internal member
(4) is such as to apply a resilient pressure of up to
14 kg/cm? to the tablet core (1), or to be resiliently
moveable under such a pressure applied thereto.

A process according to claim 1 to 5 characterised
in that an internal member (4) is provided with a
vacuum conduit (26) passing therethrough to the out-
side of the mould, by which reduced pressure may
be applied to a tablet core (1) in contact with the
member (4) to assist in retaining the core (1) in place
in the mould.

A process according to any one of the preceding
claims characterised in that the outer coating (6)
material applied by injection moulding is a polymeric
material exhibiting a melt flow index in the range of
15 - 30 g/10min.

A process according to any one of the preceding
claims characterised in that the the outer coating
(6) material applied by injection moulding is a poly-
meric material selected from polymethacrylate co-
polymers, natural waxes and lipids, biodegradable
polymers in general, polyvinyl acetate, cellulose ac-
etate, butyrate and phthalate, ethylene vinyl acetate,
hydroxypropyl cellulose, copolymers of methacrylic
acid, methylmethacrylate, methyl acrylate, and sili-
cones.

A die or mould suitable for use in the process ac-
cording to any one of claims 1 to 8 characterised
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10.

by a cavity (3) in which the tablet core (1) may be
located with a space around the said core (1) to de-
fine the required shape and dimensions of the coat-
ing (6), with one or more internal member (4) extend-
ing from the interior surface of the mould cavity (3)
to abut the said core (1) and to define the shape and
position of the said one or more opening (8).

A die or mould according to claim 9 characterised
by closing along a horizontal axis.

Patentanspriiche

1.

Verfahren zur Herstellung einer Vorrichtung (7) um-
fassend einen Kern (1), welcher einen pharmazeu-
tischen Wirkstoff einschlief3t, der mit einer dufReren
Beschichtung (6) Uberzogen ist, welche eine oder
mehrere Offnung(en) (8) enthalt, wodurch der Au-
Renbereich der Vorrichtung (7) mit dem Kern (1) in
Verbindung steht, dadurch gekennzeichnet, dass
die duBere Beschichtung (6) durch SpritzgieRen der
Beschichtung (6) um den Kern (1) herum aufgetra-
gen wird und dass die Gief3form eine Aushéhlung
(3) hat, in welcher sich der Tablettenkern (1) befin-
den kann mit einem Raum um den Kern (1) herum,
um die erforderliche(n) Form und Abmessungen der
Beschichtung (6) zu definieren, wobei ein oder meh-
rere Innenelement(e) (4) sich von der inneren Ober-
flache der GieRRform-Aushdhlung (3) bis angrenzend
an den Kern (1) erstrecken, und um die Form und
die Position der einen oder mehreren Offnung(en)
(8) zu definieren.

Verfahren nach Anspruch 1,
durch:

gekennzeichnet

Injizieren eines Materials, welches flissig form-
bar ist, in die GieRform-Aushdhlung (3);
Ermdglichen des Materials sich zu setzen, um
dadurch die duRere Beschichtung (6) zu bilden;
Ablésen der gebildeten Vorrichtung (7) von der
GieRform-Aushdhlung (3).

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass ein Pressdruck verwendet
wird, welcher geringer ist als 400-450 kg/cm?2.

Verfahren nach den Anspriichen 1 bis 3, dadurch
gekennzeichnet, dass ein oder mehrere Innenele-
ment(e) (4) elastisch befestigt ist/sind, um fahig zu
sein, sich reziprok elastisch einwarts und auswarts
relativ zu der Gief3form-Aushdhlung zu bewegen.

Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass die elastische Befestigung des In-
nenelements (4) so ist, dass ein elastischer Druck
von bis zu 14 kg/cm?2 auf den Tablettenkern (1) an-
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gewendet wird, oder dass es elastisch beweglich ist,
wenn ein solcher Druck darauf angewendet wird.

Verfahren nach Anspruch 1 bis 5, dadurch gekenn-
zeichnet, dass ein Innenelement (4) ein Vakuum-
rohr (26) aufweist, welches dorthindurch bis zur Au-
Renseite der Gieldform fiihrt, wodurch reduzierter
Druck auf den Tablettenkern (1) ausgeiibt werden
kann, in Kontakt mit dem Element (4), um das Bei-
behalten des Kerns (1) an der Stelle in der GieRRform
zu unterstitzen.

Verfahren nach einemder vorstehenden Anspriiche,
dadurch gekennzeichnet, dass das Material der
auflleren Beschichtung (6), welches durch ein Spritz-
gussverfahren angebracht wird, ein Polymermateri-
al ist, welches einen SchmelzflieRindex im Bereich
von 15 - 30 g/10min aufweist.

Verfahren nach einemder vorstehenden Anspriiche,
dadurch gekennzeichnet, dass das Material der
auflleren Beschichtung (6), welches durch ein Spritz-
gussverfahren aufgebracht wird, ein Polymermate-
rial ist, das ausgewahlt ist aus Polymethacrylatcop-
olymeren, natilrlichen Wachsen und Lipiden, biolo-
gisch abbaubaren Polymeren generell, Polyvinyla-
cetat, Celluloseacetat, -butyrat und -phthalat, Ethy-
lenvinylacetat, Hydroxypropylcellulose, Copolyme-
ren der Methacrylsdure, Methylmethacrylat, Me-
thylacrylat und Silikonen.

Ausformwerkzeug oder Giel3¢form, welches/welche
zur Verwendung in dem Verfahren nach einem der
Anspriiche 1 bis 8 geeignet ist, gekennzeichnet
durch eine Aushoéhlung (3), in der sich der Tablet-
tenkern (1) befinden kann, mit einem Platz um den
Kern (1) herum, um die erforderliche(n) Form und
Abmessungen der Beschichtung (6) zu definieren,
wobei ein odermehrere Innenelement(e) (4) sich von
der inneren Oberflache der Giel3form-Aushéhlung
(3) bis angrenzend an den Kern (1) erstrecken, und
um die Form und die Position der einen oder meh-
reren Offnung(en) (8) zu definieren.

Ausformwerkzeug oder Gie3form nach Anspruch 9,
gekennzeichnet durch SchlieRen entlang der ho-
rizontalen Achse.

Revendications

Procédé pour la préparation d’un dispositif (7) com-
prenant un noyau (1) qui renferme un agent phar-
maceutiquement actif couvert par un enrobage ex-
térieur (6) qui comprend un ou plusieurs orifices (8)
assurant la communication de I'extérieur du dispo-
sitif (7) au noyau (1), caractérisé en ce que I'enro-
bage extérieur (6) est appliqué par moulage par in-
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jection dudit enrobage (6) autour dudit noyau (1) et
en ce que le moule comporte une cavité (3) dans
laquelle le noyau de comprimé (1) peut étre placé
avec un espace autour dudit noyau (1) pour définir
la forme requise et les dimensions requises de I'en-
robage (6), un ou plusieurs éléments internes (4)
s’étendanta partir de la surface intérieure de la cavité
de moule (3) pour venir en appui contre ledit noyau
(1) et pour définir la forme et la position dudit ou
desdits orifices (8).

Procédé suivant larevendication 1, caractérisé par
les étapes consistant :

a injecter une matiére moulable fluide dans la-
dite cavité de moule (3) ;

a laisser la matiére prendre pour former ainsi
I'enrobage extérieur (6) ;

a séparer le dispositif formé (7) de la cavité de
moule (3).

Procédé suivant larevendication 1 ou 2, caractérisé
en ce qu’une pression de moulage inférieure a
400-450 kg/cm3 est utilisée.

Procédé suivant les revendications 1 a 3, caracté-
risé en ce qu’un ou plusieurs éléments internes (4)
sont montés de maniére résiliente de maniere a pou-
voir présenter un mouvement alternatif résilient vers
I'intérieur et vers I'extérieur par rapport a la cavité
de moule (3).

Procédé suivant la revendication 4, caractérisé en
ce que le montage résilient de I'élément interne (4)
est choisi de maniére a appliquer une pression rési-
liente allant jusqu’a 14 kg/cm3 au noyau de compri-
mé (1), ou de maniéere a étre mobile de maniére ré-
siliente sous une telle pression appliquée a celui-ci.

Procédé suivant les revendications 1 a 5, caracté-
risé en ce qu’un élément interne (4) est muni d’un
conduit de mise sous vide (26) passant a travers
celui-ci jusqu’a I'extérieur du moule, ce qui permet
d’appliquer une pression réduite a un noyau de com-
primé (1) en contact avec I'élément (4) pour faciliter
le maintien du noyau (1) en place dans le moule.

Procédé suivant I'une quelconque des revendica-
tions précédentes, caractérisé en ce que la matiére
de I'enrobage extérieur (6) appliquée par moulage
par injection est une matiére polymere présentant
un indice d’écoulement en masse fondue dans l'in-
tervalle de 15 a 30 g/10 minutes.

Procédé suivant I'une quelconque des revendica-
tions précédentes, caractérisé en ce que la matiére
de I'enrobage extérieur (6) appliquée par moulage
par injection est une matiére polymeére choisie entre
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des copolymeéres de polyméthacrylate, des cires et
lipides naturels, des polyméres biodégradables en
général, le poly(acétate de vinyle), I'acétate, le bu-
tyrate etle phtalate de cellulose, des polymeéres éthy-
lene-acétate de vinyle, I'hydroxypropylcellulose, des
copolyméres d’acide méthacrylique, de méthacryla-
te de méthyle, d’acrylate de méthyle, et des silico-
nes.

Matrice ou moule apte a l'utilisation dans le procédé
suivant I'une quelconque des revendications 1 a 8,
caractérisé par une cavité (3) dans laquelle le
noyau de comprimé (1) peut étre placé avec un es-
pace autour dudit noyau (1) pour définir la forme re-
quise et les dimensions requises de I'enrobage (6),
un ou plusieurs éléments internes (4) s’étendant a
partir de la surface intérieure de la cavité de moule
(3) pour venir en appui contre ledit noyau (1) et pour
définir la forme et la position dudit ou desdits orifices

).

Matrice ou moule suivant la revendication 9, carac-
térisé par la fermeture le long d’un axe horizontal.
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